Influx mechanism of 2',3'-dideoxyinosine and uridine at the blood-placenta barrier.
The blood-placenta barrier (BPB) serves to protect the fetus from exposure to toxins, and to transport various nutrients, including nucleosides, and hormones from mother to fetus. It is known that nucleoside transporters contribute to the transfer of nucleosides and nucleoside analogues. 2',3'-Dideoxyinosine (ddI) has a nucleoside structure, and crosses the BPB. Although ddI is a substrate of several transporters, including equilibrative nucleoside transporters (ENT1 and ENT2), the transport mechanism of ddI in the placenta has not yet been characterized. Therefore, the purpose of this study was to clarify the influx mechanisms of ddI from the maternal to the fetal side, and to examine the interaction between ddI and uridine transport at the BPB. We studied ddI and uridine uptakes using a conditionally immortalized rat syncytiotrophoblast cell line, TR-TBT 18d-1, as a BPB model. The ddI uptake was temperature-dependent, Na(+)-independent and saturable. Kinetic analysis yielded K(m) values for ddI and uridine of 6.51 mM and 23.4 microM, respectively. Uridine uptake was inhibited by ENT1 and ENT2 substrates, and ddI uptake was also inhibited by substrates or inhibitors at concentrations that inhibit ENT2. Uridine uptake in Xenopus laevis oocytes expressing rat ENT2 was inhibited by 5mM ddI, in agreement with the results for TR-TBT 18d-1. Our results indicate that ddI and uridine are both taken up in part via ENT2 in TR-TBT 18d-1 cells, and therefore that ENT2 may contribute to their uptake at the BPB.